Effect of varying the concentration of damage restituting species in the radical repair model.
From analytical expressions derived for the radical-repair (competition) model describing the relationship between cellular radiosensitivity and oxygen concentration, "K-curve" behavior has been quantified as a function of the concentration of the species S which restitutes the radiation-induced radicals to their original molecular configuration. If these species are identified with thiols, K-curves modified by fractionally depleting [S] through calculation can be compared with experimental data where cells have their thiols depleted using various means, for example, by chemical agents or by the use of cells with decreased thiols because of genetic deficiency. Families of curves have been calculated related both to the S-depleted and the non-S-depleted hypoxic control, the latter of which is used to calculate enhancement ratios. Comparison of the model with experimental data is made.